
BIATYK
o$irufinoro onoHenTa Aorcopa rexnivrux nayx, rrpo$ecopa

Kocremco Tersuu Birropinnn
na grceprardfiHy po6ory palsyxa [rranrya Iroporra.ra

Ha reMy <Hayrone o6rpynrynarmx ra BAocKoHaJrerrH, KoHcrpyKrlifi gaco6is
lHAr'rBlAyrulb'oro 3ax'cry opranin ArrrxaH'r 3 KarrrornoHoM), rqo rroAarra na sAo6ymr

HayroBoro cry[erur Aorrropa rexuiqrrro< HayK 3a cneqianrnicrro
05.26.01 - oxopoHa npard

Arcrya.nuricru TeMH Ancepraqifinoi po6orn.
Arrya*nicrr 4r'rcepraqiinoi po6o:ra 3yMoBJreHa cyqac'r.nru BriKrrriKaM, y cQepiqrarirrnoro saxvrcTy, oxopoHrr nparl, npouucnosoi 6egneKr{ Ta pearyBar ur HanaAsslrqarHi CrEryarlii TexHoreHrroro, [pr{poArroro fi eoe*Horo *upu*."py. B yuorax

3pocraHrur pr.rsurir BnHr{KHerrHrr anapir is BT4KEAOM ne6egne.trm 
-xiriq"-ra, 

peqoBuH,
npoAyxrir ropinnr, ToKcr.rrrHoro wrw, araKox y pari sacrocyranHrr c) racHrrx saco6inypaxeHn r ga6esne'reHHf, noAifiHOrO Ta oneparr,rBlroro 3axr.Icry opranir Ar{xaHrurHaceJ'reHrur' [epco'any arapifino-prryBaJrbHr.rx i cneqiarisoranrox crryN6 na6yrae
oco6nr-r-eoi :Havyuocri.

3aco6N innr'rsi,qya*Ho.o 3a*,.rcry opranin .{,nxa'rur 3 Karrromo'oM noci4aro*
BtDrgrlrBe rraicqe cepe4 3€.*XCHOTO CnoprAxerfirr 3aBA.flKn rloxnr'socri rrrBr{AKoroHaArra'lur, yninepca:*nocri sacrocyraaas ra ga6egneqe'Hro o.(Horrac'oro 3axr{cry Henrlne opraHrB Ar.rxaHHr, a fi mripa roJroBn, o6rr.rcr ra nrai. Tari saco6n e oco6nr.mo
aKTyaJrbEHMr'r B yMOBaX O6ruexenoro qacy Ha erarcyardro, anr oci6 6e cneqiamnoi[lAroToBKr'I' a TaKo]x Nffi gax]1rcTy Bpa3lrrlBfix rarerOpifi EaceJregr'{. BoAnOqac aHaris

::Y:_lT *ncrpyxuifi csi.uqrrr, uo oxpevi na-anni spa:xr' ue noaroro uiporo
BlArroBrAaroTb cyqac'HM B[MOraM rqoAo eproHoMiVnOCri, reprr,rerr,rvnocri, Ar.D(aJrb'ororor'l$opry' cyr'nicuocri s i'finHM, eJreMelrraM, cnoprAxe'Hr ra a4an,nouocri 40pisnra cqeuapiin :acrocynanru.

-:- 
Heaocrarnii pirenr. EayKoBoro o6rpyrrrynarmr oKpeMr,D( KoHcrpyrcrr.rB'r,rxprueHb, a TaKo>r< siacyrHicr.b KoMrureKcHoro ni.uxo.ry Ao ouirrosarfi{,r 3axhcHr,rx,rlisionoro-ririesiqnn< i excrsryaraqifiHrx xapaxrepr.rcrrx saco6is iHAr*i,q/anr'oro3axHcry opranir Ar'xaHrrrr 3 Karrrotrro'oM MO)Kyrb 3Hr.rx{yBarr4 e$exr*uic"b ixBnKOpucraHH'r B pezrJrbnr,rx yMoBax na4srr.nafilrrx 

"*yatir. 
qe, c"oero qeprorc,

crBoproe Ao,{arrosi plBHKr.r 
ryo r^" i :gopor'r xoprEcryravin. oco6nnroi ynaranorpe6yrorr ru,raHrrr orrnduisaqii uapo4"rruriorrr* naparvrerpin, 3rlrxeHfiir o[opy

A?rxaHHro, rroKpalle'rrrr ornr40rocri, ni4rvqen*r repuerr.rnocri flpr',u{ra'rur raga6esneqe'Hs qaaifinocri Qilrrpyra:rlrux e:relresrin pisnoro ,rp".ru"r-Jo. '

V sn'rcry 3 ur.rM nayKore o6qpyrrryrarrl r ra BAocKoHaJreurur xoncrpyrqiisaco6is irquni4ransnoro 3axncry op.*i" 
- 
A'(a'rrrr 3 Kar[omo'oM e aKrya.n'Er.rMHayKoBo-TgXHrqH[M 3aBA:lHHrM, qo Mae Ba)rgrr,Be reoperr,rrrrre i uparrrrwne 3HaqeHrrr.Porpo6lenna HayKoBo o6rpynronarnx nirxoair Ao 

'poe^ryBarrHrr 
raK[x gaco6is,

y'qocKoHrure'Ha Ix roHcrpyKTxBrrr.x ereMerrris i nilsrqe*{' ercruryaraqiiuux
xaparcrepr4crr'rK cnprrrrnMyrb 

''o*panreHrxlo 
pirru 6esnerr:r ropucryra.rin, po3rnpe'Hro



cQep 3acrocyBarfir 3I3oA ra Ea6rr-DKeHEo BiTsn3HrH[x 3pa3KiB Ao cyqac'rdr(
uixrHapo4urx suMor i craH4aprie.

3nrqgor gncepraqifinoi po6orn 3 HayKoBuMrr rrporpaMaMr{, rrJranaMr{ Ta
TEMAMU.

fluceprauifi'Ha po6ora 6y.ua ruxonaHa siAnosiaHo ,qo npiopilTermor nanpruin
HayKoBlrx 4ocni4x<errr, noa's3aur-D( is Korqemriero pe$oplrynarrrr cvcreMrt
ynparninru oxopouoro 4paqr s vxpaiHi, cxBirJreuoro po3nop{.{xeHnrna Ka6iHery
MiHicrpin Yxpaiwr aia 12 rpy,uHx 2018 p. Jlb 989-p, a raKox( B paMrax Br,rKonanrx,r
HayKoBo-AocJriAnn< po6ir HTV <,,{ninposcrra norirexnirar> ra @isaxo-xir.{iqHoro
lHCTaryry 3axI,ICTy HaBKOJILIIIHbOTO CepeAOBI,Iqa I JIIOAITHIT 3a TeMaMr,r:
<Pecypcor6epiraroqa reorexsoloriqxa i rigpo4r*rauiqna napanrerpr,lsar{r rr,r4o6y'<y
MaJronory)Krrr,D( sanacis lriHepanrHoi ctrpoBlrHH y rexHor.eHHo HaBarrraxeHoMy
cepe4orurqi> (Xe AP 0117U006753, 2017 p.); <Poapo6ra ynirepcanrrurx gaco6ie
iu4ranigyam,Horo 3axrcry rpoJroHroBaHoi di no.qnifiHoro rptruarrenno (J\! ,{p
0117U000376, 2017-2018 pp.), <Pospo6xa npoqecy KepyBnHHr pr.r3r.rKaMx rnrrrxoM
yAocKoHaJreHHr saco6ir in4r.rai4yanrHoro 3axr{cry Ta cHcreM noniropr.rrrry 6esneror
TexHorenHr.rx o6'erris) (Ne AP 0125U002025 s 2025 poxy), y.nKrx arrop 6par yvacrr
rK BHKOHaBeIIb.

Cryninn o6tpyxroranocri nayronuf nororrenb, sucrrouris i pexolrengaqifi,
cQop*ry.nr,oraHux y Ancepraqiii, i'x 4ocrooipnicrr, Ta HayKoBa rroBnsHa.

Hayroni noro)KeHH,r, xri snHocqrr,cr Ha 3ux'cr s4o6yaavelr, nonuoro ruiporo
rigo6paxarom orprauani nayxori pe3yrbrarr.r ra e AocrarHbo o6rpyrnoraNr-olv.

Hayxoai noJrolxeHHr, rqo Br.rHocrrbc fl. Ha 3ax:acr, cQoprr,rynr,orani anropou rar:
1 . .{.rr uoroporrax $inrrpyBaJrbHrx pecniparopir 3 KartotrronoM s6furmenHt

[rs]Lqrocri nonirpffroro noroKy s 60 lo 200 arr,r3lxn. 3yMoBJrroe cKopoqeHHr KoJrr{BaHb
nnyrpiurnroro rr.rcny (Pmax/Pmin) sanexHo ni4 rranoposnaipy nuqenoi qacrraHa, a caMe:
sig. 1,221o 1,16 Arrr rr4ropo3Mipy M i ria 1,11 lo 1,108 Arrr rr.mopo3Mipy L, ro4no.rac
ni4ranryroua aMrrnlryAy Ko:lr.rBanb nnragrocri (Vmax/Vmin) s 1,2 pasu. flpu qrouy
qac oquxreHHr cKopoqyerbcr y 3,3 pazw He3rure)rcHo ni4 r*rrry Kaflroluo]ry> rqo,403Bor{e
rrpofao3yBarr,r inrenczrnicrr HaBarrr?Dreurur ra eueproBrflparr{ Kopr.rcryBaqa.

2. EQerrnnrufi qac o6'elrnoro oHoBJreHE nonirpx y rarnouroni MoropoBofo
$inrrpyramnoro pecniparopa onlrcyerbcr reoperr.rrr'o o6lpyrrroaarroro 3BoporHo
nponopuifnoro sarexHicrro ria nnrparn norirpr 3 ypaxyBaHrrjrM eKc[epr{MenraJrbHo
orpr.rMaHoro Kopr.rryBiurbHoro xoe$iuie rry, rqo Ao3BoJr{e BpaxyBarn He Jrrirme
feoMgTpr.rrrr napaMerpr4 larleroi qacr]d]jLr> a fi 4nnarui4y ruacoo6uirry, rqo 3yMoBJreHa
nentanaqiero JrereHb> qpu rroMy, rqo sa o6'eunoi ranpa.ru norirpa ao 30 .rur3/xn
KopnryBarrbHHfi xoerliqiern nepeBr.flqye l, ro.qi xr npu s6inrmeurri o6'erunoi Bwrpar:'.
4o 4iana-:olly 30-60 aru3/xs fioro gnaqeuru crae lrerltlzu sa l.

3. EncnepaueHraluro AoBeAeHo, qo aepogrluarvriuruni onip Ha
nporr,raepo3onrnouy Qinmpi e syrxqiem He riru,rq reoMerpr{rrHr.rx napauerpin caMoro
$ilrrpa i srac socrei <finrrpynanbHoro cepe.(oBr4rqa, a fi ercuepmlreHTzurb'o
BI'BHaqeHoro roeoirlieHry r<oHoirypaqii cKna,{qacroro Qinrrpa, xxr.fi 3naxogr.rrrcr r
uexax ni4 0,2 oo 0,7, ta Br,BHaqa€ xaparcrep nororqy i, rnu caur.ru, Ao3BoJUre



nporHo3yBara eproHoMl.rHl xapaKrepncrrrKr,r cKra,{qacroro Qinrrpa rqe Ha erani
flpoerffyBaHHr.

Pesy.nrrara, rqo no*ra.{e'i n ocnory rpbox Hay*oBrrx rroJrox{e'6, HturexHrirM
vr{Holr ni4o6paxeni r rry6nixaqixx aBTopa B nepioguvnrrx Br.rAarrlnrx i o6ronopeui na
HayKoBr.D( xonQepenqirx.

ocnonni Hayroni pe3ynbrarr4, rrlo orpHMaHo n po60ri, fioJrrrarorL B HacryrrHoMy:
1. Pospo6neHo HoBy xonqenqiro roncrpyx4ii MoropoBoro Qinrrpynanr,uoro

pecnlparopa 3 aBToMarr.lqHI{M peryJrroBaHHJIM floBlrpf,Horo [oroKy, ceHcopHoro
cr,rcreMoro MoHlTopr,rHry Ta lHTelpaqlerc KaruolroHa 3 KacKoro, uro ga6esneqve s[coKr,rfi
pieeHr raruacry [ Haai frHocri.

2. Pospo6:reuo HoBy MareMarr.trr*y MoAenb OyH*IioHyaa'rur MoropoBoro
dii,r srpy nan sHoro pecniparopa. rKa onficye srrliny rncry ra B[.rpar4 nonirpa s c]rcret\.r i
<$i:'"rp - Berrrlr.rrrrop - norirponponi4 - xarnornoru 4na oqiruonanns cra6inrnoc.ri fi
e$exrranHocri QyruqiouynaHnx MoropoBoro pecniparopa 3a pisnn< pexrarvrir
B er{TI4JIrUlt Ha OCHOB1 lepeAaBanbHoi QyHxqii clrcreMn.

3. Ba.flsreno ueninifiny sarexnicrb uirr eueproulTparttllrlr xopncryBaqa,
KoHrlelrrpaqlem rrrKl.rrrxBr,D( perroBaH ra e$ernaauicrro po6orr $inrrpir, rqo BH3rrasae
3HrrxeHrur uacy saxHcnoi aii rrpa ni4ruqenrax $isrlvnro< HaBauTax(eururx.

4. Vro.{HeHo analirllqui 3turelr{HocT1 ;depr u|'-r4 -rp.1raMx Kop_LrcTyBaqa .ra
qacoM 3axr,rcHoi aii, rrci Mo)rcyrb 6yrra ruxopr.rcrani npr.r po:po6nenrri uoplrarunir
excnrqraraqii pecniparopi r y pisnm nupo 6nrvr,rx ylronax.

5. Buana.reuo :axoHouipnicm sr,lina roe$iqieura rcou$irypardi $i*Tpyra*rlax
MarepraJllB BIA trll.llbHocr1 y[aKyBaHrur BoJroKoH ra ni4aourenru ni4craui naix ro$palrn
Ao ix sucoru, rqo Ao3BoJrre o6rpyarynar'r 3pocra'rfi noqarKoBoro [epena/qy rr4cKy
cKranqaroro rpi,rrlpa no ni4uouenHro Ao nJracKoro, trtro Ao3BoJUre BCTaHOBr4Tr,r
paqiona,rr,Hi reouerprauHi flapaMerpr4 $ilrrrpynalrrux xopo6ox.

6. vro-rneHo Mo.4eJrb posno4ily nonirpxHoro noroKy na norepxrri c*raAiraroro
$i.nrrpa, rKa noeA'ye ne ri:*rr' reonaerpnvHi <f opuu $inrrpir s Ki*Kicno uonirpx, rqo
Ha.{xoAr'rrb, a i posrarryranHx rxigura i s}Ixial{I{x ornopir $inrrpynalrnax ropo6or,
rrlo Ao3BoJUIe ga6egnequnl MaKcr{MilJrbHe BxKopr,rcraHrur n'roqi Qi:rrpyBarrLnoro
uarepia:ry.

flpanruvne 3HaqeHHq po6orn.
3a perylrraraMH rrpo BeaeHr,D( Aoc,riAxeHu crBopeHo ,ia{py nr" ana pospo6rca

norux Qinr'rpyBzlrrbrrrrx gaco6is iu4ari4ya,rrnoro 3axucry opranin Ar.rxaHrJr, 3oKpeMa
anropr'rrMy po3paxyHKy xoesiqieHra nonQirypaqii, ulo Mo)r{e 6yrra rr.ccopacrarnrft npr.r
npoerrynarnri nonr.rx $i,rrrpin pisrlla< . anir 4JL sa6esneqeHru orlTnMaJrbHr.x
[apaMerplB floBlrponpoH]rnnocri, pospo6neno nporparvrr*rfi KoMrrJreKc Atrfi
npofHo3yBaHrur qacy 3axHcHoi lii {inrrpie, rrcrfi rpaxorye posnoain nonirprHor-o
noroKy, pe)Kr,rM Ar{xaHHir ra eHepfoBwrparLr KopucryBaqa, sa6esnevyroua noxa6ry ne
6inr'rne 10 o/o vig pea,rbHrrx AaHr.D(; crBope'o cr.rcreMr4 KorrrpoJrro [epenaAy Tr'crg/ Ta
3aJrr{rrrKoBoro pecypcy $inrrpa, rqo sa6esnevye oneparr.rBHe BH3HaqeHHr MoMeHTy
:anaiua $inrrpyBiurbHrrx eneMeHris i nigrnqye 6esnexy KopprcryBarra; pospo6lenl
MeroAriKy oqiHronannx pos6ipnrnocri MoBreHrrJr y pecniparopax, rqo ruoxe 6yra

Ml)r( eEeproBwTpaTaMu Kopr.rcTyBarra



BaKopr{craHa rIlA qac ceprr,roiKarliffHr.rx Br{npo6yBaHb HoBr.rx MoAeJrefi 3aco6iB
iu4ranigyanruoro 3axncry

Pospo6:reno uoroporrEi Qi*rpyranr,nufi pecniparo p, xx^ia si4pisnrernca ni4
niAorvrrx xoHcrpyxqiero Ka[rcrxoHa 3 yAapo3axr.rcHoro KacKoro, Ta MoropoBr.rM 6roxou
is cyracnnx nrarepianir (ABS+), 6e:xoremopnalr erexTpoABr.iD/nor i cencopnoro
cr4creMoro na 6asi uixpoxorrrponepa Arduino, a raKoxr Br.r3HaqeHo paqionanrnrfi
aiar'aerp norirponpono Iy 32 nr"r), uro :a6esnelye paqioHa-n*ry noau"y noairpa
ni4nonigno ,qo pe)Kr,rMy ALrxaHr{rr ra eHeproBr-rrpar KopricryBaqa.

Excneprauenranrno nigrrep4xeno, rqo e$errr'aru-rfi qac gaxr,rcnoi aii
npoT'ma3oBr4x $inrrpir 3ajrexr.rrb ne rilrxlr niA xonqerrrpaqri ra rrany (nprnpoau)
nrri4nlrroi peqoBr,rHn, x.nilrarr.r.rnlrx napauerpir HaBKoJrnmHloro cepeAoBr,rrqa>
aepoAr'rHaMrKu $urrpyna-,rruoi xopo6xr.r, Tr,..try ra o6'euy cop6enry ra Qisu$roro
HaBanraxeulur Kopr4cryBarra, rKl e Ba3HaqaJrbHrrMH y 4ianasoni
uxr.4lunoi peqoBr.rHr,r 6inrme 300 ppm, rogi rr y giana3oHi ao 300 ppm
e caMe KoHUerrrpaqix nrxignmoi pevonrur.r, rqo .4ae 3Mory [porHo3yBarr esernaruuriqac po6orn Si-nrrpin 3 ypaxyBaHbrM xapaKTeDr,rcrHK DexrMv .D'rxaHr{s rAQrnbTplB 3 ypaxyBaHHrM xapaKTepr.rcTHK pexrMy AI{XAHINI TA

KOHIIEIITPAIUT

BU3HaqanbHolo

norir:poo6uiHy s niglracxorolry npoc'ropi,
ercru5zaraqii 3I3OA.

rxi icrorr{o BrrJrlrBarorb na peanrni yllonra

Pesylrraru po6orn BnpoBaA)KeHo na rupo6n'qrni saco6ir irqr.mi,uyanruoro
3AXXCry OPTAH1B TVT:I'AH}1fl Y TOB HBN (CTAHAAPT>, A TAKON( ABTOPOM OTPIIMIIHO
rro3nrr4Br{y ouimcy nig ABfP3 ICHC Vrpainra (u. Kprmrui pir) sa pe3yrrbraraMa
po3rnrAy uarepianir ra aua;riry rexniqnor gorqyrr.reuraqii trIoAo pospo6nenoi
xoucrpyrcuii MoropoBoro $i.ibrpynarrrnoro pecniparopa 3 Karlol.troHoM, rKa
npoAeMoHcrpyra:ra noreuqia-n Anr [paKTrrrrHoro 3acrocyBannx y nlrpo6rnaur.D( yMoBax.

oqinra rruicry po6or ra rroBHora sucnirneHHs ocHoBHHx rroJro?r(eHb.
nscsorrin i perorueHgaqifi n onydniroBaHrx flpaqsx.

luceprauia Mae KrracmHy crpyKTypy, xapa*Tepr*yerrcr .riTKr,rM BnKJraAoM
Mareprany, Ha,le)KH[M pirHena inrocrpyBaHHr ra6nntfl,uu ra pHcyHKaMH. Ar-rOpOv
rpyHToBHO npOaHaaisonaHo cyuacurai craH gocni4xgnanoi npo6neMpr, BrrrBJreHo
npofzlnHHu B lcHyloqHx niAxoAax i ranpononoeaHo xouxperri Hayroeo-rex uivHi
plrrre'rur, 3oKpoMa HoBy Ko'crpyKqlro MoropoBoro rf inrrpyriurbHoro pecniparopa s
KarrlornoHoM, MareMarr{qHy MoAeJrb cucre}.dv, nporpaurrafi KoMIIJreKc Nr'-
nporHo3yBaHru rracy 3axr.rcHoi 4ii, Mero.{[{y ordnroraHHs pos6ipruaocri MoBJreHrur ra
clrcreMy Korrrporrro peclpcy {iirrrpa.

V ncryni aBTop He nraure o6rpynroBye aKTyil"rrnicm reuu, a fi $opruymoe Mery
AoclrlA)KeHrfi, KOHKperH3ye ii y ri4nonignlrx 3aBAaHrrr{x, BH3Harrae o6'elcr i npeAMer
AocliAxer*u. or<peruo po3Kpr.r'ro naero4o.uori.try ocHoBy po6oru, s[cniTneHo HayKoBy
HoBr.r3rry ra npaKTr.rqHe 3HaqeHrrjr orpr.rMaHr.rx pe:y.ntrarir. Taxo>x uare4eHo si,qoMocri
npo anpo6auiro pe:y,rsraris 4oc,ri4xeHH_r ra 3aranb+y norixy no6yaoen 4ucepmqii.

flepo'r'i po:4in 4ucepraqii npzcnr.re'o aHiur*y cyqacHoro craHy po3Bnrrg/ Ta
npaKTr4Kr{ 3acrocyBaHrur $itrrpyranrnzx eaco6in irl4uni4ya.nr,noro 3axficry opraHir
ArT xaH$r. vgaranrseno enonroqirc xoucT pyxqii pecniparopin, [pr4Hrtrnnr4 Sopuynarurx



aepoAr'rHaMlrrHr.rx KaHaJriB, [iJIxO.{H AO Br.r6opy QinrrpyralE .rx uarepianir r McroAE
MOAeJTTOBaHHT p}|<y nonirpa y Qi,rrrpynanrHr.rx eJreMeHTax. flpone4euo nopirnralnni
a}Ia.,ris rpa4r.rqifinux i cyqacEr/rx ni4xo4in Ao qpoeKryBaHrrr ra crrcreMarE3oBaHo
Br4MOrr{ qraHHr{x crangaprin qogo eserrmrocri 3130.{> 3orlpeMa [poHr,rKneHrur
rracrr,troK, oflopy ,{rxaHHro, repMerfitrHocrl ra epronoruiuunx noxagnraris. orperwy

Qinr,rpynanrnra pecniparopir nponi4urx rlrpo6nzria,

yrary np44ineHo Qynxqiouynanr*o nisl{acoK, Macox i xanronrouis. 3oKDeMa BrrJrr{Bv
reolre, pii ra nnacrrarocrefr
roucrpyrqii MoropoBr.rx

yulirbneHb na saxficui xapaKTeprncrr4ru. llpoanalisoraxo

3oKpeMa 3M Versaflo TR-600, Honeywell North primair pA7000, Scott Safew
Duraflow SRS, uro .4aio 3Mory cQopnynarr.r KoMruleKc rexuiqHKx sur\,ror ao ix
yAocKoHareHrul. CracrevarngoBaHo BJracrltsocri ocHosHrax ffiis $inrrpyrurtul{x
n'rarepizurin: BorroKHHcrlD(, cop6uifinzx, KoMrro3r{THr.rx i uauocrpymyprnfi. ordHeuo ix
aAcop6qifrHi xapaKTep crxxr.r ra critxicrb, y3araJrbHeHo MeroAr.r Br.rcEaqeHHr qacy

All BCTAHOBJICHOJrwnv \J\rlvre,rerr,rlx rpi4-(r4r+r4dr4x [rAXoArB. IroKa3aHo. IIIo
3Hr{XeHrur eQerucnocri uoxe 6yru 3yMoBJreHe yrBop€HrrrrM ((MeprBr.rx sox), xri

o6Mex<enns rpa,arr1ii-arx mAXOATB. llora:aHo,

noflpnyrorr, Br4KopxcraHHrr Qi:rrrpyra.nrHoro nrarepia-ny :ra s6inruryrorr onip
Al'rxaHlrlo. o64pyrnorauo aorlinsnicrs yAocKoHuureHr{Jr roucrpyrcqifi $i.nr,rpyrangrr.rx
e.nenenria 3 ypaxyBaHrulM aepo4urarraixu ra reouerpii Arq ga6e:neqernr.a piprouripHoro
posno4iny norirpxnoro rroroKy.

Y apyrovy posaini HaBeaeHo pe3ynBTarH aoc.ni4xenr,, cfiprMoBaHr{x Ha
BAocKoHtLIIeHHs rruIenol qacrr.Inr,I pecniparopa. llpoana-nisorano BrrJrr4B Br,rKoplrcragrur
pecruparopa ra 3axHcHoro KarftotrroHa na rcoffrirHsHi noxa:nHrur ropncryravin,
3oKpeMa rrrBHrKrcrb peaxuii, yBary Ta ro.{Hicrr gifi. BcrauonneHo, tqo KoporKoqacHe
3acrocyBaHHrr He Mae lcrorHoro BuJrr,rBy aa ncnxoQi:io.noriqrulfi craH Kopr,rcryBaqa,
TOAI rK Tpr,rBilJre nociHns 6es nepepn nplr3BoA[Tb AO 3pOCTaHHr amuu nnac,ri4oK 3MlHl
virporcnirvary s niaxanrcuoHHoMy npocropi. 3anponouooano xoHcrpyxqiro
yHinepca-urHoi luqeroi qacrrHLr 3 rlryqKoro 6araromaponoro MarepiaJry Ta
y.4ocKoHaJreHOrO CrroTeMoro npirurer*u. o6lpyarorarro eQerrvrc uicrr xanromonnoi

3axI4Crrol

3MeH[ye prlsr,rK noApa3sem niA uac rpzna.,roi excnrryarardi. Bzronano
naparr,rerpin nonirponpori4noro rrrJrarra ra qpoBeAeno napoannarrai.rnd
onrr.rl,ri:aqii norirponocra.raHnr.,{oc:ri,ryr(eHrur yMoB r,rosHoi xouyrrixaqii

po3paxyHoK

ana"nie gna

sacri4uaru.r

cxeMpr, rKa sa6esnevye piruonipHr.rfi po:no4in HaBa HTa)r(eHI{rr, ni4u. qye nou$opr i

s6epexenHx po:6ip:rranocri Nros,reHnr B yAocKoHiL'renii xoHcrpyxqii. oqirnonannx
npaqe:garnocri ni4rnepgalo 3Hr.DKeHlUr rerrroBoro HaBaHTa)KeHrur, no4parqeHrrjr
neurnrrqii ra niAsnrqeHHr crifirocri Ao BToMr4 na 10-15 o/o. 3aranoru o6rpynrorauo,
x{o KaruorroHHa Jr[ueBa qacrr,rHa sa6esnevye ni4nrafl1er*rr epronouivHrx i
rly H rqio uanrH lrx xapaKTepHcrnx pecniparopa.

v rperronay posliri [peAcraBJreHo porpo6,rennr MoropoBoro @i.nrrpyra;rrHoro
pecmparopa KarrromoHHoro Tr,r[y. 3anpononoraHa KOrflIeIlqlf, nepeg6avae
iuterponaaufi Sinrrpyranruo-Be'T,mropnr,ri nroayls, 6lor xepyaanna e rfynxqianar'



ceHcopHoro MoHlropr,rHry [apaMerpiB rloBiTpr ra Kar[o[roH, [oeAHaHr{i is gax[cHoro
KacKoro. Tare r<oncrpyKTriBHe piurenna aa6esne.rye rorun,rexcrrytf 3axr.rcr ronor1r, rnrai
ra opraHir Ar{xaHr{r, a raKo)r( ni4narqye epronouivnic.rr, nrapo6y. llposegeno FMEA-
aHa]IB r(oHc'Tpyrrdi, iae}fll4$irosaHo noreHqifiHi siAruor[ Ta Br.BHaqeHo 3axoiqH rqo,{o
ix Minilrisadi. Pospo6neHo Ko'crpyKTopcbrry AorryMeHTaqrrc ocHoBHr,D( ryenir:
KanrolloHa, MoropoBoro 6noxy ra nonirponponi4Horo IrlJlarra. Kanrourou BrKorraHo 3
6ararouraponoro rnlarepialqz 3 fipo3oporc naHejrjrro ra cHcreMoro seHTr4tsuitHr-D(
KaHaJrlB; nao, oporlrE 6nor nrnroqae BeHTr,Hrrop, eJrercrpoABnryH, aKyMyJrrrop
ni4nr'nqenoi eltrocri Ta cr.rcreMy cauo4ianrocraxr.r. Excnepmreura-nrni nnnpo6ynannr,
npoaegeHi rignoeiAno Ao HopMarrlBnr.rx arruor, nigrrepAr4,rrn Heo6xi4ni noxasr*rrra
gaxraclroi e$exrr.nnocri, repMerr,FrHocri, epronoruivnocri ra Hrn3bKoro piHrr uryruy, u1o
cBlAqHTb npo fiepc[eKTr.rBrflcrb floArur6moi cepruQiraqii rHpo6y AJUr 3acrocyBaHrrrr B
yMoBax xiruiqnrar, 6ionoriqglrx i rexnoresrrax 3afpo3. oxpeuo 4ocni4xceno rrnrln
AlrxaJrbHol aKrnBHocrl Kopr{qryBaqa Ha npoqecl{ rvracoo6rvrirry y ruyrpiuur,olry o6'erui
KalrorrroHa is sacrocynaaHfiM r,Hxairbr{oi uarrrauu. Pospo6neno MareMar[qHy MoAeJrb
MoropoBoro Qi:rrrpyna,r snoro pecniparopa. uo BcraHoBJrroe B3acMo3B'r3OK Mrx(
flapaMerpaMr.r BeHTnJuropa, olopoM Qinlrpa, reouerpiero ttrJranra ra Bnrparoro
nonirpx. I-{e sa6esneuye uo>rcnunicrl Bu3HaqeHHr paqioHanbHr.rx pexnai* po6orr.r
3tLre)KHo ni4 pirnx <|isrvuoro EaBaHT{DKeHru{.

v ueraeprovy po3Aini HaBeAeHo pe3yJrbraru reoper*qHKx i exc nep ru e uraJrb Hrrx
.qocliaxexu ror'.r6iHosaHr{x Sinrrpis arfl ynieepca,rsnn< pecniparopie.
flpoauarisosaHo BnJn4B yMoB eKcruryarauii sa gu'raMiKy HacHqeHHJr aAcop6eHTiB i
BCTaHOBJTeHO 3Hr,DKeHrur vacy saxrzcnoi aii ao 40 Yo za sucor<vx $isl4*rrx HaBalrrtl)KeHb.
BrasHaqego paqioHa-nr'Hi reouerpuuni napaMerpx Qi.nrrpir ra o6rpyuronaHo rrepeBarr{
rrr,rJrlq{pFrr rx roncrpyrqii is naognsixonaHr4M BxoAoM, rqo sa6esnevyrorr 6inrm
pinHolripnnfi posnogin nonirpxHoro floroKy. cQoprvrynr,onaHo npr,rHrlr'flr{ rroe,qrlaHrur
MexaHlqHoro ra agcop6qifiHoro oqurqegrxr nonirpr i scranonrreHo orrrr,rMilJrbHe
cninsiAHoluennr (pi,rrrpyranr'llr.rx uapir. 3anponoHorauo in4rararop Br.rqepraHrur
pecypcy Qinsrpa Ha ocuosi apouarrvuoi peqoBHHH y xropH.qHo-Harpierii rancyni.
Po:po6:reuo nporpaMge sa6e:lneqengr AJrr [porHo3yBaHHrr qacy saxucnoi Aii $imrpir
3 ypaxyBaHlrfin,l napanaerpie Ar,D(a Hrur. pexr.naia excnnyarauii ra reorr,|erpii, uo
sa6 esnevye o6 rpyrroraue ruar{yBaHrur ix s acrocyrauru.

y n'rrouy po:ai,ri HaBeAeHo pe3ynr,Tarr4 KoMrrJreKc'oro MoAeJrroBarrHt
ynieepcanrnoro $inr.rpynan*roro pecniparopa. ,{ocligxeuo BrrJrrrB reoMeTpll
Qinrrpynan*roi ropo6xa na rigpoAr.rHauivHi xapaxrep'ncrrirKn Ta Bc,ra'oBre Ho, nlo
o6riqni KoHT}pH fi xpyrni orBopr{ sa6eoneuyrorr rrainiuan*ufi onip norirpxuouy
noroKy. MoAerrosaHgr n cepe4orr.rrqi Solidworks .{ano 3Mory i4errnr$ixyraru <rvreprri
3OHr.r)) y HepallloHanbHr.rx xoncrpyxqiax i o6lpynrynanr rr.r6ip onrr,rrrlanr,uoi reouerpii.
Basiraqeno sa,rexHocri uirr napalrerpallu roa$irypaqri $ilrrpin, 3oKpeMa ro'r,qnHoro,
ruroruerc, r(yroM Haxlrny cKJraAoK, ra ix e$erttnrdcrro. Orrruuisaqir roncrpyxrdi



3a6e3nequna ni.{BnryeHgf, $inrrpyra,rrnoi gAarrrocri 6eg g6inrmenru onopy Ar{xanrrro.
Pospo6aeuo crcreMy KouTpoJrro pecypcy Qhrrpa, rqo roeAnye cencoprafi lro:grurr i
MexauicHr,rfi iu4r,rxarop HaKorMqeHHr luKiaatlsrx peqoB]rH. VgaralrneHsr pesynr.rarin
sacri,4.la,ro, u1o onruuisaui.a reorvrerpii (finlrpyra;rrnoi3acB1{tlla.rro, trIo onrr.rMBaurr reouerpri (pinlrpyra;rrnoi ropo6xra, non$irypaqii
dlinlrpa ra cncreMr4 KoHTpoJrro pecypcy sa6eanevye ni4nrqeuna e$ermnrocri
oq[rqeHrur norirpr, 3HroKeHHr ofiopy Ar,rxaxHro ra
xaparffep14crrrx yHi sepca.nrHoro pecniparopa.

Ocnonsi pe3yJrbrarr.r 4acepraqifrnoro 4ocli42xennr

noKparqeHr{rr epronouiuHru<

orry6nixorano r 57 nayxoaux
fipaqrx, s HrD( 3 nasqarsr{ noci6nrar<a, 45 craref y HayKoBr{x $axonrax BLInaHrr{x,
cepe,{ rKnx 7 ny6nirauif y uixrrapo.qnm ra siTsr.r3HrHr,rx Br{raHrurx, BKrrroqenrD( .uo
MDKHapoAHnx HayKoMe'rpuqHr-D( 6as, 8 rry6riraqifi y s6ipnncax uarepia.rin
Ml)rGapoAHlrx 1 BoeyKpaucbKr/rx HayKoBo-npaKTnHr{x ronQepenqifi, 2 na-resru ua
Kopr4orry MOAenb, a raKox 7 rry6.niraaii a innrrx BlrAaHHlrx, He BKlrroqeHrlrx ao
nepe.niry Qaxonr{x. ocnosHi rroJrox(eHHr 3a pe3yJrbrararua .4l{cepraqifinoi po6orz
4ononi4a.nr.rcr na nceyrpaiucrxra i uixnapogHror xonsepenuirx.

Bhcyruicrr ropyrrenb arcageuivnoi go6povecnocri.
3a pe3ynbraraMn perenbnoro anali3y rercry 4raceprardiuoi po6orr.r,

orry6nixoranrx HayroBr.x [parlb i uarepiarrin aBTopa, a raKox yBiDK]roro BlrBqeHH,
sntry nepeaipxr,r Ha HarsHicrb reKcroBlrx 3ano3nqeHb He BcraHoBJreHo rropyrneHb
npnnrymir axaAelriwoi 406pouecnocri. Baropacran Ha iaeft, HayKoBr.rx pesynsrarin,
qr.rrar qH rercris innllx AocniAHr,(is cy poBoiQrq/erbcr KopeKTrrrrMlr
6i6niorpa0iwr,rMr.r rocr4JragrurMr.r Ha neprroAxepeJra. Fi6riorpa$iune oQopunennx
Br'rKoHaHo Hajre)KrrxM qr4HoM, rqo cri4vr.rrr npo Aorpr.rMannx s4o6yraveM Br,rMor
arca4err,ri.*roi erwxu ra HaJre)KHy rryJrbrypy nayxonoi po6orlr.

3aynaxenHa go 4ncepraqii'.
.r<rrn..'1eEfr r4yl'ilx(el1rl)l rrE Jt1xlKyru.r'-b HayKoBoIo prBHrI Ta 3araJlbEor Io3IITI{BHOI

oui Hror aaceprauifoioi po6oru.
l. llorpe6ye AoAarKoBoro yroqueHnr onuc uo4eni, 3a f,Koro [apaMerpr.r

aepo4uHauixr.r s cHcreN,ri <$inrrp - BeHTHJurop - nonirponponig - KaruortroH),
(KOJrHBaHEir rrrcr(y> Br4Tparn ra qac oq [IeHrur ni4ramonronnoro npocropy)
nor'r3yrotr,cr 3 olriHKoro irrrencrmnocri HaBaHTiDKeHrur ra eHeproBv?par KoplrcryBaqa.
.I[oqirrHo r(oHKperr,ByBaflr ei4nori4ui BeJr'rqr.rH 14> oanru'ri rauiprorar*u ra
lHTepnperarllrc orpr.rMaHr.fx pesy.nrrarir, a raKoxr HaBecrr,r AaHi qg46 rani.qaqii
3anponoHoBaHoro ni4xo.qy, fioro roqnocri, Mex 3acrocosuocri fi vyrnr.IBocri Ao o[opy
Sin srpa ra MoxcrrHBHX emorin.

z. Arr npocrcry BaHHn ranrouonnoi nuqenoi qacrytuu Br,txop?rcraHo
aHTpoloMe'rpErrHy 6a3y, trIo e BDKrrr,rBr.rM eJreMeHToM o6rpyurynannx it
KOHCTpyrcnrBHr-rx naparvrerpin. Pasolr is rr.ru 4oqinrno ,4era;rrnime o6qpynrynaru nr.r6ip
ABOX TH[Opo3uipin (M, L), nasna.rrarr lrexi ix 3acrocyBaHHrr ra noKa3arr.r, rrr.rM qr{HoM
y 3anponoHoBaHrlrx KoHclpyKTr,rBHlD. pinreHnxx BpaxoBaHo xpafioti anrponouerprqrri
rpynu fi 4euorparf iuni oco6arEsocri rcopracrynauin, 3oKpeMa sir i crareso-riKosi
siarvriHHocri.

3asuaqeni 3ayBa)KeHlUr 3Hr,rxyroTb HayKoBoro plBHrr IIO3IITI{BHOl



3. Cxelra pyxy norirpr r raruomoui, rqo HaBe.(eHa Ha pr{c. 2.10, se
siao6pa)Kae rxJurxr4 B r.nrycKy sunpaqbosaHor-o noeirpx s niAxaruortroHHoio ,rpo"ropy.

4. Haneaerri n po6ori eKclepr,rMerrrurJ*ui 4ani ni4rnep4xcyrorr ri.{'onirHicrr
pospo6neHoi xoncrpyxqii rolnorroBr.rM rroxn3Hr.rKaM gaxzcsoi e$erranuocri. BoAnosac
Bapro [poAeMoHclpyBaru n po60ri, rx orpr.nrani pe3yJrbrarr4 3a [oKa3HHftaMn rc acy
3axr,rcry cninui4nocarrcr 3 IIeB],tM pinneM, 3or(peMa 3 Me)r(aMra, xapaKTepr.rMr4 Aff
TH2. llorpe6yrorr, KoHxperr,r3aqii xoucrpyrcnrnni peseprr.r, xri ruorryrr, au6"a.r"""r"
BneBHeHe .qocf,rHeHl{Jl nrarqrax x.nacin 3axr,Icry B ycKIraAHeHrx yMoBax excruryaraqii. 3
rexcry po60ra ue sposyrraino ru oqinronar*tcr B yMoBax eKclepaMeHry napaMerpn
renrogniuar*ls nia -rac excnrryaraqii 3axr4cHoro saco6y.

5. 3 ornx4y Ha nparcrr,rqny opieuraqirc pospo6rra, 4oqinrnr.nra 6yno 6 unpme
eHcsir,'r[ru flnraHHr pecypcHta( nnnpo6ynarm, 3oKpeMa crapiuuq r,aarepia.nin
Kaft]orrroHa, aerpaaauii Qi,urpir i noseaiFrKr.r yrqirbHeHb nia qac rpr.caloi
excnr)'araqii. Taxox 6axano gera;risyrara oqimonannr nagifurocri eJreKTpoHrrr.D(
xounonenrin (ceucopia, Korrrporepa fi ar<ylryn.rropa) y sanrurenrx, ronorurx i
TeMrreparypHo necra6inurrx cepeAoBr.Iqax, ocrci,rrxr,r qi qunnrrra icrorno BrrJrrrBarorr>
Ha peiurr,Hy 6essiANrosHicG MoropoBoro $i,'rrrpynarrrHoro pecniparopa y nnpo6nr.rvrar
ra agapifiH[x vMoBax.

6. V po6ori BcraHoBJreHo crcreubrrvny pisnrqro naix pospaxyrxonnru i
qacoM 3axr4cnoi di saco6y aaxncry, uto Mo)xe cf,rarv 20 %o raSarrr-rvurav

lorcHroerbcr HerroBHriM Br,{KoptrcraHHrrlr o6',eruy a4cop6eHry. AOrllltno 6yno 6 6inrm
AeraJrbHo orrvcarH> rK 3a3HalreHa pl3Hnqr BpaxoByerbcr y nporpaMHoMy npornori.
oxpevoi xonrcpenrsauii norpe6yro* KoHcrpyKTr.rBHi pi'rero-u, qo cnprronaHi ua
3MeurrreHnrr (Herpaqrcrorroro> o6'elry aAcop6eHTy.

3aransnlrfi Br{crroBox ra oqiHrca gucepraqii'.
Ir'rcepraqifiHa po6ora Harr,caHa rpaMorHoro rexHiqHorc MoBoro, rori-rHo

no6y4oraHa ra nocli4onxo BnKJraAeHa. orpunaani B npoqeci 4ocni4xeurrr nayxoni
pe3yJbraru c HoBHMH fi opuriHa-nrnaut.

He4onixa ra 3ayBOKeHHr rqoAo AriceprarlifiHoi po6orz He Marorb rrpnHrrr.firoBoro
xapaKrepy fi ne srlllanarcrr, Ha ir no3rirnBHy oqrHrry. 3ara.noru po6ora e caruocrifirno,r i
3aBeprrreHr.rM HayKoBrrM AoCJrLq)XeHr#rM, a ii ocnosEi noro)r{eHHir
o6lpyrronaruurn, gocroeipnr4Mn Ta KoprrcHuMra n reoperlrunouy i
acneKrax.

Bna:r<aro, rto Ar.rceprarlifiHa po6ora paguyxa lurrpa lroporr,rra <Hayxore
o6rpynrynaHnr ra BAocKo'ane'rur Koucrpyxqifi :aco6is iHgrBi4yarr,Horo 3rxr,rcry
opraHrB AHXaHrrr 3 KanrolroHoM)), noAaHa Ha s4o6yrrx HayKoBoro clylerrJr ,qoKropa
rexnisHrx HayK 3a cneqiamnicrro 05.26.01 

- oxopoHa upaqi, ri.{nori4ae nr-morau
lloprgKy ni4roronrrE 3ao6yraqis na'1or ocnirra cryneHir AoKTopa $inoco$ii Ta AoKTopa
HayK, 3arBepAxeHofo nocraHoBoro Kaoinery MiHicrpir vxpaiurz F'r[, 1g rpastrx 2023
por.T l\e 502 (si :uinaura), rlopr4ry nprcyAr(eurrrrra nos6ar:reHrrs EayKoBoro crJmeHrr
Aorcropa Hay(, 3arBepAr{eHoro rocraHororo Ka6inery Minicrpin vxpainrE sfu 17
rrlrcroraAa 2021 poxy llb I197 <.{effii nurannx qprcypKeHrur (nos6arneHux) nayxorr-rx
cryneHin>, a raKo)r{ BHMoraM Haxa:y Minicrepcrna ocnirlr i nayxra vrpaina ni4 23

e HayKoBo
npaKTr{rrHoMy



Bepec'r 2019 porqy Ne 1220 dlpo ony6nixyBarrHr pe3yrrbraria gracepraqifi ua s4o6yrrx
HayKoBrr( cryuenin Aorcropa i xanrraara Hayo)> 3apeecrpoBauoro r Minicrepcrni
rocrrqii Yxpaiau 08 xonrns 2019 pory sa Ib 10g6/34057.

Bpaxoryro'rra ycnimHe nnpi'renHr arrya"nruoi AJrr oxopo'r,r npaqi rrayxoro-
npaxru'ruoi npoonenrn ga6egne.renru npaqinrurrin eneproeQexrrnuraur.r ra
epronoruivnlntvrN ingrri4ya,rrm'raa saco6aMa 3axvcry opia"in .qra<aurrrr Ar'
ne6egneqnr'o< sr'po6ruvrx yMoB, 3Aar'r,rMra aAarrayBart4cfl Ao KoHKpETtoro
napo6nN'roro 3aBAaxrrr, Pa4vyx lruurpo Iroporr.ru 3acrryroBye Ha rrpr{cy.q)KeHrrrr
HayKoBoro cryleHrr AoKTopa rexHiqmot HayK 3a cneqianlnicno 05.26.01 

- oxoDoHa
npaEr.

OQiqrfiHafi orroHeHT:

npo$ecop xa(beapra uoxcexsoi i
rexsorennoi 6e:ners o6'e rrie
ra rexHonorii HaBqarbno-HayKoBoro
iucrraryry noxexHoi Ta rexHoreuHoi 6esneKr-t
Hardouanuroro ynil epcrz:rery
rllrBt JrbH oro 3axHcry VxpaiHn
Aor$op rexniqnrax nayr, npo$ecop
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